were reduced in children with wheeze and asthma attacks. Conclusions The effect of passive smoking may depend on the close contact of a parent with a susceptible child as only maternal smoking in boys was significantly associated with impaired lung function. However, this explanation remains unsubstantiated. A parent's report of wheeze and asthma attacks in the child is reflected in reduced lung function. (Thorax 1993;48:21-25) 
Lung function was measured with a spirometer (Vitalograph Model S) with a spirogram and digital printout. After calibration of the machine and demonstration of its use, each child had three recorded attempts without a noseclip with a minimum exhalation time of 1-5 seconds. These were recorded unless the fieldworker judged a blow to be in error from the spirogram. Children with reported severe diseases such as a heart condition were not included. Children with asthma were included and use of inhaler in the morning was recorded, but the data were excluded from the initial analysis. From the total of eligible children the following exclusions were made: 99 for use of inhaler, 54 for leak in tube, 15 for severe disease, five for refusal to participate, 271 for absenteeism during fieldwork and 153 for no valid blow. The total number of children with at least one valid blow was 2235 (89-9%) of the English representative sample, 1595 (84-2%) of the inner city area, and 499 (78-7%) of the Scottish representative sample. The lower percentage of children in the Scottish sample was due to a leaking spirometer tube that excluded 54 children from analysis.
For each child forced vital capacity (FVC), forced expiratory volume in one second (FEVI), forced expiratory flow rates between 25% and 75% (FEF2575) and between 75% and 85% (FEF75-85) were recorded. All data from the best blow, defined as the greatest sum of FVC and FEVI, were analysed. Height was measured on a Holtain Stadiometer to the last complete 0-1 cm, as described by Tanner et al. 23 Weight was recorded to within 100 g with electronic scales (Soehnle) and triceps skinfold was measured by the method recommended by Tanner and Whitehouse.24
Distributions of residuals from multiple regression analyses of ln(lung function), where ln = loge on ln(height) and ln(age), were assessed for normality, and the method of Bland et al25 was then used to obtain standardised scores. The logarithmic transformation stabilised variances and antilogging the residuals produced near normal distributions in the English representative sample.22 Standard deviation scores were calculated by taking the difference between actual ln(lung function) and the predicted value from appropriate equations, antilogging the result, taking the difference between this figure and the mean of the distribution of antilogged residuals, and dividing by the standard deviation. The same procedure was used to calculate standard deviation scores separately for white children in the inner city areas, the Scottish sample, the Afro-Caribbean group and the groups originating from the Indian subcontinent combined (referred to here as Asians).
Multiple There was a small difference in the number of valid blows by measurement, with usually fewest observations for FEF75,5.
The number of observations given is the minimum for the four measures of lung function. It is greater for total than for patemal home smoking because the former included one parent families.
*p < 005; **p < 001;tp < 0 1. factors and other characteristics of the child such as age, sex, and height. In a previous paper a methodology for adjusting for age and height was proposed22 and has been the basis for the current analysis. All the children with at least one valid blow were included in the analysis. ceptibility of boys and girls in line with a suggestion proposed by Taussig et a129 that the mechanical properties of the lung may be related to the different prevalence for lower respiratory tract illnesses and asthma in the two sexes. In this study, the regression coefficients for each of the lung function measures are substantially smaller in girls than in boys. The interaction effect of sex and passive smoking on lung function in the total group was not significant. Therefore thehypothesis ofdifferential susceptibility between sexes is not supported by this analysis.
The amount of time spent by each parent with a child can explain the association of the child's lung function with maternal smoking but not paternal smoking. In China, where smoking is mainly a male activity, paternal smoking has been found to be associated with children's lung function.'6 Overcrowding, house ventilation, and the amount smoked by each parent at home can affect the relationship between passive smoking and lung function. In this study overcrowding was unrelated to lung function and number of children in the family was related only to FVC in girls, a measure not associated with passive smoking in our study. Lebowitz Of the many social, environmental, and demographic factors included in the study as possible confounders, few showed an association with lung function measurement. In girls, lung function was associated with father's social class. In addition, the number of children in the family was associated with FVC in girls. Social class has been shown to be associated with peak expiratory flow rates. " The study which demonstrated this relation, however, adjusted for few potential confounding variables. In the United States, few studies have included measures of socioeconomic level when assessing lung function. The exceptions are parents' education (a factor not associated with lung function in the current study), and occasionally occupation of the head of the household.7 The socioeconomic environment may have a small effect on lung function which is independent of intermediate associations with respiratory symptoms and passive smoking-both of which are more prevalent in poor sectors of the community. Three factors besides respiratory symptoms and passive smoking which may explain the association between social factors and lung function are housing conditions, outdoor pollution, and undernutrition, but none has been confirmed in the literature. Strachan and Sanders'3 were unable to show any relationship between home dampness, humidity, and temperature and lung function. With regard to nutritional state, we have adjusted for anthropometric measures such as weight and triceps skinfold thickness, and height has been included in the calculation of standard deviation scores of each lung function measurement. With respect to outdoor pollution, Ware et al 3 reported no effect of sulphur dioxide and suspended particles on lung function.
Even after the inclusion of a large number of independent variables to assess variation in lung function, individual characteristics of the study areas selected were significantly associated with lung function in boys. It is uncertain whether this indicates additional environmental effects on lung function.
In conclusion, this study has shown that parents' information about a child's asthma is associated with measures of lung function and that passive smoking can affect lung function.
Close contact of the smoker with the child may be critical in damaging the growth of the lung. It must be recognised, however, that the mechanism of the association between a child's lung function and maternal smoking but not paternal smoking remains unexplained.
